Using firm-level data from a 2009 survey conducted in Suzhou City, Jiangsu Province, China, this paper examines impacts of technology capacity and value-chain position on firm's product competitiveness. Both technology capacity and product competitiveness are self-assessed relative to other firms and products in the same industry. The position of value-chain is measured relative to if a firm is an original brand manufacturer or not. Our empirical results show that competitiveness rises with firm's technology capacity and its position in the global value chain. This finding is consistent with the theoretical prediction. The paper also investigates determinants of technology capacity and value-chain position, including firm's size, R&D spending, location dummies, education level of technical and management personnel, wages of technical and management personnel, and enterprise ownership. Bootstrapping, Probit, and linear probability regression models are employed.
INTRODUCTION
The concept of competitiveness has been widely used in economics (e.g., Jin, 2001; Porter, 2002; Li, 2007) . Generally, competitiveness measures the comparative ability and performance of a firm, sub-sector or country to sell and supply goods and/or services in a given market. On this general level the idea about competitiveness is quite uncontroversial. However, there is little agreement in the Chinese literature about the specific forces that best measure and determine competitiveness, especially at the firm level. Hence, competitiveness is a slippery notion, one of those common terms that everyone uses until faced with the problem of defining and measuring it. Often, such a notion results in difficulties in providing a truly satisfactory definition and complicates its measurement on a quantitative basis.
At the firm level, Li (2007) argues that competitiveness is attributed to firm's factor market, product market and operation efficiency, with the product market showing the ultimate comparative ability and performance. In the literature, many researchers have studied the relationships between product competition and firm governance (Parrino, 1997 This paper measures firm's competitiveness through its products. Determinants of firm's competitiveness include internal factors such as technology and management and external factors such as market structure and relative position in the product market. In recent years, China has been promoting its international competitiveness and industrial upgrade. Hence, it is important to investigate how a firm's competitiveness is affected by its technology capacity and product position in the global value chain. Findings of this study will shed insightful light on how Chinese firms further raise their international competitiveness.
The data used in this study come from a survey conducted in Suzhou, Jiangsu Province in January 2009. Suzhou is a typical city in the Yangtze River Delta regarding the industrial structure and openness of economy. For example, in 2005, the ratio of manufacturing production to the large-scale industrial output is 98.63%
for Suzhou, 97.45% for Nanjing, and 98.45% for Wuxi. The share of the top 5 industries' output to the local total industrial outputs is 63.72% for Suzhou, 68.8% for Nanjing, and 56.68% for Wuxi (Wu, 2006) . Suzhou is also one of the most opened-up cities in China that actively participates in the global value chain and labor division systems. In 2007, Suzhou had a total international trade of $211.8 billion and utilized $7.2 billion foreign capital. Among the top 500 companies in the world, 122 have set up branches in Suzhou. 2 Not surprisingly, through foreign direct investment (FDI) and international trade, manufacturing firms in Suzhou are able to upgrade their production technology and improve their product position in the global value chain (GVC). Studying manufacturing firms in Suzhou will certainly help us better understand how technology and global value chain affect a firm's product competitiveness.
The remaining paper is organized as follows. Section 2 gives a background review. Section 3 describes the data and discusses the methods. Section 4 presents empirical results on determinants that affect firm's competitiveness, technology capacity, and product position in the global value chain. The last section provides conclusions and implications.
BACKGROUND
China's experience largely proves the so-called -catching-up‖ advantage in its economic development. With the economic reform and the open-door policy, China stands out as a successful model in utilization of FDI. It has been the largest FDI recipient among developing countries and the fastest-growing economy in the world for more than three decades. A large-scale inward foreign investment not only relieves the capital scarcity problem that the Chinese economy was facing but also brings in advanced technology and management skills. Through spillovers, local Chinese firms start to catch up and utilize more advanced technology and managerial know-how. In consequence, Chinese companies have raised their international competitiveness, improved their product position in the global value chain system, and expanded their markets overseas.
A number of studies have investigated FDI spillover effects on local companies. could be unsustainable because of the competition from other countries or regions that also produce at the low end of the GVC (Liu, 2007) . Therefore, becoming OBMs strongly indicates firm's competitiveness.
In short, firm's competitiveness mainly depends on what it produces, how it produces and who it produces for. Given a market structure, the competitiveness of firms with products of independent brand will be stronger than that of those conducting assembly outsourcing or OEM activities. Firms producing high-tech goods have stronger competitiveness than those producing low-tech goods; firms that produce for high-end consumers surpass those firms producing for ordinary consumers in terms of differentiation, quality and technology proportion of products.
In this paper, we categorize the factors that affect firm's competitiveness into two major aspects: firm technology capacity and firm positions in the GVC. Specifically, firm technology capacity ensures its capacity of supplying high-quality products; firm position in the GVC determines its capacity of meeting and shaping market demands.
DATA AND METHODS
In this section, we describe the data and discuss the methods.
Data
The firm-level data used in this paper were collected from -Suzhou Industrial 3 The survey includes 54 questions on firm's profile, industrial upgrade, and human resource. Firm profile provides information on which industry the firm belongs to, physical location, fixed asset volume, production scale, employment, sales, ownership, and product competitiveness. Information about firm's industrial upgrade tells the types and features of product, R&D and training efforts, production models (OEM, ODM or OBM), and comparative advantages and disadvantages in competition.
Human resource data include hiring of employees, labor turn-over, work experiences, educational background, management and technology training, and involvements of government and trade associations.
In this paper, we construct the following variables to investigate determinants of a firm's competitiveness. The first is the dependent variable, a firm's product competitiveness (Proc). As we discussed in part 2, we measure a firm's competitiveness by an index of its product competitiveness. Such an index was established by the ranking of firm product competitiveness in the industry.
Specifically, the ranking involves 8 categories: internationally leading, internationally higher than average, internationally average, internationally lower than average, nationally leading, nationally higher than average, nationally average, nationally lower than average. Numerically, in the questionnaire, we assigned values of 10, 8, 5, 3 and 8, 6, 4, 2, respectively to each of the above categories. The final value of the competitiveness variable is a weighted average, with a maximum of 10 and a minimum of 2. 4 The second variable is a firm's production technology capacity, Tecc. In the survey, we asked a question about a firm's production technology capacity similar to the one for the firm's product competitiveness. Therefore, this variable is also an index, which is a weighted average, with a maximum of 10 and a minimum of 2.
The third variable is about product position in the value chain, Obm. As mentioned in the previous section, becoming an OBM indicates a firm's strong competitiveness in the global market. Accordingly, in our analysis, we tell a firm's product position in the value chain by learning if the firm conducts OBM activities from asking -Whether your firm conducts OBM activities or not.‖ Hence, the firm's product position is a binomial dummy variable, with 1 for yes and 0 for no.
The fourth is a set of other variables that could influence a firm's competitiveness, technology capacity, and whether it is an OBM. It includes the following variables.
Firm scale, a three-choice dummy (Fsiz1, Fsiz2, and Fsiz3), tells if a firm is -larger than the national average‖, -about the national average‖, or -smaller than the national average‖. 5 The 
Methods
In addition to OLS regression, this paper employs a bootstrap method to ensure more robust results. The least squares method guarantees the best linear unbiased coefficient estimation if the error term is independent, homoscedastic, and normally distributed. However, when the error term distribution is heavy-tailed or includes some outliers, the least square method is not the best method (Chernick, 2008: p. 83 ).
Fortunately, the use of bootstrapping provides an alternative means for statistical inference when more general results about the sampling properties of the estimators are non-existent or intractable (Efron and Tibshirani, 1986 ). The algorithm described in Simar and Wilson (2007) details the data generating process and subsequently the means by which inference might proceed. Practically, the bootstrap method repeatedly extracts and discharges samples to make the regression conclusions better reflect the true characteristics, under the condition that the original sample well represents the population. In this case, the bootstrap method attempts to acquire a probability distribution from the sample itself, not relying on the central limit theorem.
Specifically, we extract individual samples randomly from the original sample to form a new sample in which some individual observations might be chosen multiple times, and then calculate the distribution statistics of this new sample. Redo the sampling process for 100-1000 times and obtain distribution patterns of the extracted samples.
Two different methods can be used: bootstrapping residuals and bootstrapping pairs (Efron, 1982, pp. 35-36 
EMPIRICAL EVIDENCE
In this section, we present empirical results on determinants that affect firm's competitiveness, technology capacity, and product position in the global value chain.
Determinants of Firm's competitiveness
As argued in Section 2, firm's technology capacity (tecc) and product position in the value chain (chl) are two major factors affecting firm's competitiveness (proc). To examine if any other firm characteristics could also influence a firm's competitiveness, Before regression, we used the Breusch-Pagan/Cook-Weisberg approach to test if heteroscedasticity exists and found a chi-square value of 0.86, indicating that heteroscedasticity is not a significant problem. In our empirical analysis, we make direct comparisons between results from OLS and bootstrapping methods. Table 2 presents the results respectively estimated by the OLS and bootstrapping (BS) methods. Generally, we obtained very similar results using two different methods, although bootstrapping produced somewhat less significant estimates. For all models shown in Table 2 , both a firm's technology capacity and product position in value chain have significant and positive influence on the firm's competitiveness. Among other control variables, only a firm's production scale is statistically significant in contributing to firm's competitiveness (see regression model (2)).
Compared to large-scale production, product competitiveness is 0.82 and 0.32 points lower, respectively for firms with a scale lower than or about the nationally average scale. Thus, large-scale production helps manufacturing firms improve their competitiveness. This conclusion, however, becomes less obvious in regression model (1) Regressions results are obtained by using STATA10.0. 7 We also included variables of ownerships and industries in our regression but found no significant results.
Determinants of Firm's Technology Capacity
From the results in Table 2 impacts on a firm's technology capacity, including firm production scale, product position in value chains, managers and technical employees' average educational levels, and firm R&D intensity. Specifically, a larger production scale promotes firm technology capacity. Compared to large-scale firms, small-scale firms exhibit significant lower technology capacity, although the difference between large-scale and average-scale firms is not significant in some regression models. Firms with their own brands and products at the high-end of value chain have higher technology capacity than those without their own brands and with products at the low-end of value chain. Both ODM and OEM firms show no significant influence on firm technology capacity. 9 Higher managers' and technicians' educational levels also help firms to improve technology capacity. The results indicate that for every 1 year increase in the average education of managers, a firm's technology capacity increases by 0.18 units (see regression (1)); for every 1 year increase in the average education of technicians, the firm's technology capacity increases by about 1.6 units. Hence, the education of technicians is more important. 10 R&D investment positively affects a 8 Because the OLS results are less robust, we only report the results obtained from the bootstrapping method. 9 OBM, ODM and OEM are not multi-dimension dummy variables but three independent dummy variables for the firms under survey cannot only conduct one to these three activities. Hence, ODM's coefficient is smaller than OEM. Statistically, the impacts of ODM and OEM are insignificant. 10 Because the average education levels of managers and technicians are highly correlated, we did not included firm's technology capacity. Among the R&D variables, the estimated coefficients suggest that R&D investment in 2006 made the biggest contribution to a firm's technology capacity, with an estimated coefficient of over 4.5, while the estimated coefficients are significantly smaller for the other two years. This finding suggests a lagging influence of R&D investment on a firm's technology capacity.
We did not find that locating in development zones or industrial clusters helps firms to promote technology capacity (regressions (1-3) ). This result could imply that firms chose to locate in the economic developments or industrial clusters not because of possible spatial spillovers but the -policy rent‖ offered by the Chinese government in such areas. This observation was also found by Zheng J.H. et al 
Determinants of Firm's Product Position in the Value Chain
Because OBM activities help firms place their products in the high-end of chain value, we use OBM as a dummy variable to indicate firm's product position in the global value chain. Table 2 showed that such variable significantly and positively affects a firm's competitiveness. What factors determine whether a firm conducts OBM activities or not? Based on data available from our survey, we selected variables including general managers' local working years (gme), high-level technicians'
working years in the firm (hte), the proportions of medium-level and high-level technicians' as well as medium-level and high-level managers' average wages to the average wage (mtw, htw, mmw and hmw), R&D intensity of new products (npr08), exporting ratio in total sales (exr08), firm technology capacity (tecc), scale (fsize), and whether or not physical location is in development zones (dzd). To ensure robust results, the following binary regression models will be estimated with a bootstrapping linear probability (BLP) method and a Probit probability model (PRO), respectively:
where x i refers to each variable mentioned above. For the Probit model, we only report its marginal effects for better explanations. (2) and (3)). Table 4 shows that there is no significant correlation between wage levels of different types of technicians and managers and whether firms conduct OBM activities or not (see regressions (1) and (2)). The local working years of general managers is positively but weakly related to the OBM activities (see regression (1)).
Sales proportion of new products, whether the firm exports or not are not significantly related to firm product position in the value chain (see all regressions). 11 Since technology capacity and firm selection of its position in the value chain are correlated with mutual decision, we attempted to adopt simultaneous equation system model to estimate them but had undesirable results. The main reason of such a result lies in that the number of samples has dramatically decreased to only over 50. Nonetheless, the result basically accords with the reports of Table 3 and Table 4 . 12 When we tried to put dummy variables such as R&D input, employees' education level and industrial clustering into the model in the process of regressing, these variables showed no significant relation to firm selection of conducting OBM or not. A great number of medium-size and small firms entered industrial clusters for the sake of clusters' highly-sophisticated division system, and they usually focus on a certain point of the value chain for their products, so their selection does not necessarily and closely related to the construction of independent brands in firms. 
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CONCLUSIONS AND POLICY IMPLICATIONS
Using the firm-level data collected from manufacturing firms in Suzhou in 2009, this paper has investigated micro factors that affect firm's competitiveness. Our empirical results generally follow the theory of global value chain, suggesting that competitiveness of manufacturing firms in Suzhou largely depends on firm's technology capacity and their product position in the global value chain. The higher the firm technology is, the stronger its competitiveness is. High-end firms in the value chain possess stronger competitiveness than low-end firms. Large-scale production helps manufacturing firms raise their competitiveness.
This paper has also examined determinants of firm's technology capacity and probability of conducting OBM activities. We found that firm's technology capacity is positively and significantly affected by production scale, product position in value chains, managers and technical employees' average educational levels, and firm R&D intensity (which shows a lagging influence). A firm's OBM activities, i.e., product position in the global value chain, are positively related to technology capacity, working experiences of technicians, firm scale, and whether or not the firm is located in an economic development zone.
Several implications could be proposed. First, technology is the key to move up product position in the global value chain and raise product competitiveness. OBM activities help to raise product competitiveness. Thus, China needs to make more efforts to upgrade its industry and encourage firms to develop their own brands.
Second, expanding a firm helps it improve technology capacity, promote OBM activities, and raise product competitiveness. This finding has been evidenced by many international successes such as those made in Korea. Third, for manufacturing firms, R&D enhances a firm's technology capacity, moving up product position and raising product competitiveness. Last, economic development zones stimulate OBM activities, in addition to its success of attracting FDI. Therefore, it is important to understand the functions of development zones and make better uses of these functions.
